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Abstract: Objective To study the secondary metabolites of the endophytic fungus Aspergillus wentti Y1 isolated from Ainsliaea
macrocephala. Methods The compounds were isolated and purified from the ethyl acetate extract of the fungal fermentation broth
and the methanol extract of the mycelial by silica gel, reverse phase silica gel ODS, Sephadex-LH20 column chromatography, TLC,
HPLC, and so on. Their structures were identified by extensive spectroscopic analysis. The compounds were evaluated for cytotoxic
activity against human esophagus cancer cell lines OE19 and SK-GT-4 by CCKS8 assay. Results Ten compounds were isolated from
the fermentation broth and mycelial extracts of the strain Aspergillus wentti Y 1, and identified as 2-hydroxyisosulochrin dehydrate (1),

yicathin A (2), isosulochrin dehydrate (3), 1,6-dihydroxy- 3-methyl-8-carbomethoxyxanthone (4), yicathin C (5), wentiquinone B (6),
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physcion (7), aspergillactone B (8), 8-hydroxy-1,3-dimethoxy-6-methylanthraquinone (9) and pyoluteorin (10), respectively. Compound

10 exhibited potent cytotoxicity against human esophagus cancer cell lines OE19 with the ICs, value of 5.8 umol/L. Conclusion

Compound 1 was identified as new compound, and named 2-hydroxyisosulochrin dehydrate. Compound 10 is isolated from Aspergillus

species for the first time. Compound 10 exhibited potent cytotoxicity against human esophagus cancer cell lines OE19.

Key words: Ainsliaea macrocephala (Mattf) Y. C. Tseng; Aspergillus wentti Y1; endophytic fungus; cytotoxicity;

2-hydroxyisosulochrin dehydrate; pyoluteorin
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Ainsliaea macrocephala (Mattf.) Y. C. Tseng A% LR
J& Ainsliaea DC. 18Y), FE ALK T =/ 191 S,
Va R X RS, HAPIR. EEER, W
DA TR97 B BT 7K. RUB OGS &
SR o AR SCERIRIE RSk G ) LRI 4y
BB SR R IR Y. SR TR
KA LRGN AR LR S IR AE AR =i R N AT
. ARBRBEM R KRR 55453 1 BN
e B IR B Aspergillus wentti Y1. HEHRIE, &
Rl R AR AR P 2 5 R R By S AT
£y, REEMAFESRSAERHD . N T NZHEKE
ORI AR 2, SRR M R R AT T
TR IR T, PR H R PRI R LR ALY S e
22 AR U IEAT 0 S 2lidk, b 4r 3453 10 M
G, N 2-F kR R R K E )
(2-hydroxyisosulochrin dehydrate, 1)+ yicathin A(2).
isosulochrin dehydrate (3). 1,6-_F83&-3-H 3£-8-H
S % FE 0 i C 1,6-dihydroxy-3-methyl-8-carbo-
methoxyxanthone, 4). yicathin C (5). wentiquinone
B (6). K#ZHEE (physcion, 7). HHEWNES B
(aspergillactone B, 8). 8-F£Jk-1,3- HI4a Jk-6-H1 2%
B g ( 8-hydroxy-1,3-dimethoxy-6-methylanthra-
quinone, 9). FEIELEMKEZ (pyoluteorin, 10). L&
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Bruker Avance 500 MHz. Bruker Avance 600
MHz 3RS A (FE[F Bruker A ); LC/MSD
Trap XCT Jfi%1X. Accurate-Mass-Q-TOF LC/MS
6520 = 7r HEFE A (32 Agilent A7) ); Sephadex
LH-20 (3£ [H Pharmacia A w)); # 2 GiBEEKR H (F

BHEPEAL T ) BUCHI C605 H T il 45 1A (i AX
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I FEEOIERER (100~200. 200~300 H, HEIL
RIERFF R AT fERIR CHETL KRR RA
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MA); TR HFEE. LFE. &P hE. BEIR LEE-
RS AR g 2R BR A ) D
BIE FHRER M (Fisher 7))o N8 40 B bk
OE19 Ml SK-GT-4 ( g IAEMEARBIR AT,

KB ) LR AR BB R Ak Aspergillus wentti Y 1
Mz BB WL TR R RSk e LA 4 AR 3], 5
TV i ZEZE R R 22 Bl = 7 RIS 2 K
Sk )L Ainsliaea macrocephala (Mattf)) Y. C.
Tseng. 477 5453 2 B HRZ 5 DNA 4%, KA 51
) NS1 (3’-GTAGTCATATGCTTGTCTC-5) 1 NS8
(3’-TCCGCAGGTTCACCTACGGA-5") §" #¥8i% B bk
1] tDNA, WMF3RE 174 (GenBank &[5 A
SUB6688078) ifit BLAST 2.8.1+#2/F7E Genbank
AT IR R T, SRS Aspergillus
wentii (GenBank i 54 AB008412.1) [HIAHLEE
N 100%, R4 e R O iR B Aspergillus
wentii Y 1o B ORAF THEH F 08 K525 5B o
2 EHREIAREE
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RRE 22 go BT EZE AL, TG 2R R
LR 55 1 22 A H RERE B IR AR AR = 2 AR
HF, SEFEERY), WMEETHRE 30g. BE
(30 g) & AT RAE 1S (YMC-Gel ODS A,
HEE-7K (10 :90—~100 : 0) BEEEWEML, 12h, F#H#
E TS CTLCO A R G5 T A B IR R R R T
G Y, 15215 AN (Fr. 1~15), Fr. 4
WA AR Sephadex LH-20 AL, DL 4 -
HEE (1 1) YeMfEE] Fr. 4-1~4-5, Fr. 4-5 g2
il # HPLC 205, AN HE-7K (70 2300, &
U 2 mL/min, £ 15.6 min I, 53016
A1 (3 mg). Fr. 5 Y1434 5K Sephadex LH-20
KAk, LR EE-/K (70 © 30) Heli/33) Fr. 5-1~5-6.
Fr. 5-6 Z5E/% Sephadex LH-20 PAFEE-/K (70 : 30)
SR, AiS R AY S (30 mg). Fr. 6 441
22k Sephadex LH-20 FE€il, PLFEE-/K (70 :
30) ZEEEVEHIE R Fr. 6-1~6-7, Fr. 6-6 414 DL EE
VERVEFISE BEALEY 8 (30 mg). Fr. 67 A%
#ERL Sephadex LH-20 3%, DIHEE-7/K (70 © 30D
Velli, itk GREY 4 (10 mg). Fr. 7 Hor &kt
JiZ Sephadex LH-20 #: i, PAFFEE-/K (70 & 30)
Ve A RMLAEY 10 (3 mg). Fr. 9 AL EIR
Sephadex LH-20 #: 1%, DAFEE-ZK (70 2 30) BEM
33 Fr. 9-1~9-10, 2ifbBEAEY 2 (5 mg). 3
(7mg). 6 (4mg) 19 (4mg). Fr. 13 HIFLE
Sephadex LH-20 #: 1%, DAIHEE-ZK (70 2 30) BEM
581 Fr. 13-1~13-4, Fr. 13-1 LA EESE S840 &4 7
(10 mg).
4 HHEE

WEW 1: EEMR, T2 . UV (nm):
210, 240, 270, 290, 316; IR vior (cm'): 3 454, 2 955,
2924,2851,1741,1657,1609, 1574, 1496, 1 465,
1207,1077,1 025,867, 661; 2848 &4 4N G5
KD TFHEARIE. FREE. RN, FREE K HIESE
H#:MP]. HR-ESI-MS m/z: 353.063 1 [M+Na]" (it%
f§ 353.063 2, C;;H4ONa' ), HiED TFRA
CH1407, AR N 11, Bntb &b 2/ 015 E
2 NIRIREER

LAY 1 THANMR % (R 1) 8BRf 34055
T oy 6.88 (1H, d, J = 2.4 Hz), 6.86 (1H, d, J =
2.4 Hz), 6.73 (1H,s), 1 MH3E 642.39 BH,s), 2
HI 43 0y 4.02 (3H, s), 3.93 (3H, s), 2 NMEIEFT T oy
12.22 (1H, s), 5.48 (1H, s). "C-NMR i &/~ 17

F1 k&Y 1 8 'H- 1 BC-NMR ##E (500/125 MHz,
CDCly)

Table 1 'H-NMR and “C-NMR data of compound 1
(500/125 MHz, CDCl;)

[ O ¢
1 145.6
2 137.9
3 133.9
4 6.73 (1H, s) 107.4
4a 148.4
5 6.88 (1H, d, J=2.4 Hz) 112.1
5a 158.5
164.6
6.86 (1H, d, J=2.4 Hz) 101.4
134.9
8a 110.8
9 179.9
9a 106.8
10 169.4
3-CH; 239 (3H, s) 16.8
6-OCH, 3.93 3H, s) 56.1
10-OCH;  4.02 (3H, s) 53.1
1-OH 12.22 (1H, s)
2-OH 5.48 (1H, s)

W55, 454 DEPT it & HSQC i, #EWI(F{E 14>
BBREE (Oc 179.9)s 1 DMEEFREE (5c 169.4). 2 MH
A (00 56.1,53.1) 1 ANHEE (¢ 16.8), TR 12
ANTF AR G 3 MRH T K dc 101.4, 1074,
112.1) 2 MR, IR ERHE, 4550 EY
FEAE 11 DAMFIEE, HEWEY 1 g5h&a 1
ANMGIGER (xanthone) RRZLEH. th&M) 1 1) 'H i
AP LA R R A AL &Y isosulochrin
dehydrate EH AL, HE C-2 AL, Hiks#
R KIE FMRIHALRE B 6 137.9, HF H. C-1 781 C-3
PALER RS B R R E i, SRR EAY 1 TR 2
isosulochrin dehydrate [f] 2 AL REEH 4. 1E
HMBC B (] 1), BT oy 12.22 Bon T
C-9a (0c 106.8) [ C-2 (6¢ 137.9) MImFEAHF; F—
ANEIETR T oy 5.48 F1 C-1 (dy 145.6) F C-3 (O¢
133.9) W5x HMBC MG, BB 2 AN FRAE 7 il HL
RAE C-1 Al C-2 5 BEAk, 2 MHEIESHERT
BRI oc 169.4 SAAHURTT &K oc 164.6 HILHE
FHOG, U6 BH 2 AN H AR 43 RN BRI D C-6 A AHIE
516.86 [197% 7 i T LS BN FIBR R E: Oc 169.4 HIEAE
G, TR FHEN 7 60T on 6.73 BT
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Fig. 1 Structure of compound 1 and key HMBC and NOESY

correlations

BN T REIERR (0c 16.8) F1 C-9a (5c 106.8) [Hiz
FREAHOG, W FIHE AN 4 AR 1
NOESY #H (B 1), 2 M FREEF T4 AR T Al
1-OH J¢ 3 i F 5[ NOE A% 7 2 5 &+ (Ou
6.86) S 1A 10 £ FAAHE K 6 i A %L1 NOE
S 3N GES 2R TR 4 M0l F (Oy 6.73)
A2 [ (6y 5.48) M NOE MHXfE5. Lid
HMBC /& NOESY AH X it — SIS &5 1
isosulochrin dehydrate [1] 2 . F2 2 U=, fn s A
2-FR 5 i i B = KA

b &) 2: KK R (&7 . ESI-MS m/z: 337
[M+Na]". "H-NMR (500 MHz, CDCl3) 6: 7.10 (1H,
s, H-2), 7.27 (1H, s, H-4), 6.39 (1H, d, J = 2.2 Hz,
H-5), 6.33 (1H, d, J = 2.2 Hz, H-7), 2.49 (3H, s,
3-CH3), 4.01 (3H, s, 6-CH;0), 3.87 (3H, s, 12-CH;0),
12.50 (1H, s, 8-OH); "*C-NMR (125 MHz, CDCl;) 6:
133.2 (C-1), 123.9 (C-2), 146.2 (C-3), 118.8 (C-4),
155.9 (C-4a), 92.8 (C-5), 166.7 (C-6), 97.2 (C-7),
163.3 (C-8), 103.7 (C-8a), 179.2 (C-9), 115.3 (C-9a),
157.1 (C-10a), 21.8 (3-CH;), 169.7 (C-12), 55.8
(6-CH30) 52.0 (12-CH;0). LA EHdE 5 5k iiE 5
A—F, W% ERAY 2 N yicathin A.

%%% 3: WK (A1), ESI-MS m/z: 337
[M+Na]". "H-NMR (500 MHz, CDCl5) 6: 6.59 (1H,
s, H-2), 6.68 (1H, s, H-4), 6.86 (1H, d, J = 2.7 Hz,
H-5), 6.88 (1H, d, J = 2.7 Hz, H-7), 2.40 (3H, s,
3-CH;), 401 (3H, s, 6-CH;0), 3.93 (3H, s,
8-COOCH;), 12.27 (1H, s, 1-OH); “C-NMR (125
MHz, CDCls) 6: 161.4 (C-1), 106 (C-2), 164.6 (C-3),
101.4 (C-4), 148.5 (C-4a), 107.1 (C-5), 155.7 (C-5a),
158.0 (C-6), 111.7 (C-7), 134.9 (C-8), 112.1 (C-8a),
179.6 (C-9), 111.2 (C-9a), 169.2 (C-10), 22.5 (3-CH3),
56.1 (6-CH;0), 53.1 (8-COOCH;). LA L% 5 ik
g A O, WS EE Y 3 N isosulochrin

"\ HMBC ¥

dehydrate.

e 4. wEMAR (FED. ESI-MS m/z: 323
[M+Na]". "H-NMR (500 MHz, Methanol-d;) J: 6.77
(1H, s, H-2), 6.61 (1H, s H-4), 6.72 (1H, d, J= 3.9 Hz,
H-5), 6.51 (1H, d, J = 3.9 Hz, H-7), 2.33 (3H, d, J =
4.8 Hz, H-11), 3.94 (3H, d, J = 4.5 Hz, H-12), 12.3
(1H, s, 8-OH); "C-NMR (125 MHz, Methanol-dy) J:
134.7 (C-1), 112.6 (C-2), 160.8 (C-3), 111.2 (C-4),
155.6 (C-4a), 107.2 (C-5), 158.0 (C-5a), 148.3 (C-6),
103.7 (C-7), 163.4 (C-8), 106.3 (C-8a), 179.6 (C-9),
1102 (C-9a), 170.2 (C-10), 22.3 (11-CHj), 53.0
(12-CHs)o VL 30 5 ocifdhia A — 80, W%
B 4 9 1,6-—Fdk-3- I 3-8 HI S I I I A

EY S: %ﬁé%\ﬂ%(:Eﬁ%MﬂL) ESI-MS m/z:
323 [M+Na]". 'H-NMR (500 MHz, DMSO-d) o
6.81 (1H, s, H-4), 6.90 (1H, d, J = 1.6 Hz, H-5), 6.82
(1H, d, J = 1.6 Hz, H-7), 6.07 (1H, s, H-10a), 2.35
(3H, s, H-11), 3.85 (3H, s, H-13), 12.26 (1H, s,
1-OH); “C-NMR (125 MHz, DMSO-ds) J: 160.9
(C-1), 111.6 (C-2), 149.1 (C-3), 107.7 (C-4), 155.6
(C-4a), 103.6 (C-5), 135.3 (C-6), 113.2 (C-7), 164.5
(C-8), 109.4 (C-8a), 179.4 (C-9), 106.1 (C-9a), 158.0
(C-10a), 223 (11-CH;), 168.7 (12-CH;), 53.1
(13-CH3). bh 3 5 scmrdoa A —50, #ke
A5 5 4 yicathin C.

&M 6. mEMA (FEi). ESI-MS m/z: 321
[M-+Na]". 'H-NMR (500 MHz, CDCl;) J: 6.89 (1H,
d, J=2.5Hz, H-2), 6.87 (1H, d, J = 2.5 Hz, H-4), 6.66
(1H, s, H-5), 6.58 (1H, s, H-7), 2.39 (3H, s, 6-CH3),
4.01 (3H, s, 10-OCH3), 3.92 (3H, s, 3-OCH3), 12.27
(1H, s, 8-OH); "“C-NMR (125 MHz, CDCl3) J: 134.9
(C-1), 106.5 (C-1a), 101.3 (C-2), 164.6 (C-3), 112.0
(C-4), 158.0 (C-4a), 107.1 (C-5), 155.6 (C-5a), 148.5
(C-6), 111.6 (C-7), 161.3 (C-8), 111.2 (C-8a), 179.6
(C-9), 169.2 (C-10), 22.5 (6-CHj), 53.1 (10-OCHs3),
56.1 (3-OCHs). UL -¥dfs 5 ekt s A —5 ",
S LS 6 O wentiquinone B

&y 7. wEL S (F17), mp 229.8~
230.5 ‘C.ESI-MS m/z: 307 [M+Na]". "H-NMR (500
MHz, CDCl3) d: 7.10 (1H, d, J = 1.0 Hz, H-2), 7.65
(1H, d, J = 1.0 Hz, H4), 7.39 (1H, d, J = 2.5 Hz,
H-5), 6.70 (1H, d, J = 2.5 Hz, H-7), 3.94 (3H, s,
6-OCH3), 2.46 (1H, s, 3-CHs), 12.13 (1H, s, 1-OH),
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12.08 (1H, s, 8-OH); "“C-NMR (125 MHz, CDCL) J:
162.5 (C-1), 124.5 (C-2), 148.4 (C-3), 121.3 (C-4), 133.2
(C-4a), 108.3 (C-5), 134.8 (C-5a), 166.7 (C-6), 106.8
(C-7), 1652 (C-8), 110.3 (C-8a), 190.8 (C-9), 182.1
(C-10), 22.2 (3-CH3), 56.1 (6-OCH3). LA _E¥dE 5 ik
IBHA M, MEEAY T AR E R

&Y 8: wmedis (Ff5), mp 1854~
186.1 ‘C.ESI-MS m/z: 337 [M+Na] . "H-NMR (500
MHz, CDCl3) d: 6.60 (1H, s, H-2), 6.69 (1H, s, H-4),
6.89 (1H, d, J = 2.5 Hz, H-5), 6.87 (1H, d, J= 2.5 Hz,
H-7), 3.94 (3H, s, 6-OCH3), 4.01 (3H, s, 8-OCHj3),
2.41 (1H, s, 3-CH;), 12.27 (1H, s, 1-OH); "“C-NMR
(125 MHz, CDCL) 6: 161.4 (C-1), 111.7 (C-2), 148.6
(C-3), 107.1 (C4), 101.4 (C-5), 164.6 (C-6), 112.1 (C-7),
169.3 (C-8), 179.7 (C-9), 158.0 (C-10), 106.6 (C-11),
155.7 (C-12), 111.3 (C-13), 135.0 (C-14), 22.5 (3-CH;),
56.1 (6-OCH3), 53.1 (8-OCHy). PA_L #5455 SRR iE £
A—50, ke &Y 8 N E N EE B.

B 9: F kR (EAi). ESI-MS m/z: 321
[M-+Na]". 'H-NMR (500 MHz, CDCl;) J: 7.06 (1H,
s, H-2), 7.55 (1H, s, H-4), 7.44 (1H, s, H-5), 6.77 (1H,
s, H-7), 4.01 (3H, s, 6-OCHj3), 3.98 (3H, s, 8-OCH3),
2.42 (3H, s, 3-CH;), 13.08 (1H, s, 1-OH); "*C-NMR
(125 MHz, CDCls) 8: 162.9 (C-1), 124.7 (C-2), 146.9
(C-3), 124.7 (C-4), 137.6 (C-4a), 103.9 (C-5), 162.6
(C-6), 104.6 (C-7), 165.2 (C-8), 115.1 (C-8a), 187.4
(C-9), 114.7 (C-9a), 182.9 (C-10), 137.6 (C-10a), 21.9
(3-CHjy), 56.6 (6-OCH3), 56.0 (8-OCHs). LA MR 5
SCERRE A — B, WA 9 N 8K
1,3- H 4 Sk -6- FH B B

EP) 10: AR CHEL . ESI-MS m/z: 294
[M+Na]". "H-NMR (500 MHz, Methanol-ds) J: 6.60
(1H, s, H-2), 6.69 (1H, s, H-4), 6.89 (1H, d, J = 2.5
Hz, H-5), 6.87 (1H, d, J = 2.5 Hz, H-2); "C-NMR
(500 MHz, Methanol-d,) &: 185.4 (C-1), 132.0 (C-2),
119.0 (C-3), 111.7 (C-4), 121.5 (C-5), 115.1 (C-1"),
157.6 (C-2"), 107.9 (C-3"), 132.5 (C-4'), 107.9 (C-5"),
157.6 (C-6"). LA_E%ids 53k A 50", i
Y EA A 10 MRS IR &

5 ¢REREEMENIR

K CCK-8VEME A 1~10 %) N B & w4t
itk OE19 F1 SK-GT-4 140 AFTE R 5 . 4558
R, 1E 10 pmol/L IR, tbEW 1~9 X 2 F A&

R A FRPR IR S B FD R 2RI TE 40% LA, (&4 10
X OE19 [M4uMyE 1A & rwIfE R, #hH|ZK
80.0%, Ht—LE 7AW 10 XF OE19 4HfIik T
PHANHRE (ICso) N 5.8 pmol/L.
6 iTig

A5 K Sk e )UK AR BB Aspergillus
wentti Y1 [JRKBERTHEEE T 10 MG, H
AL S 1 LA . R 4 7 3 T R
BoR, (LAY 10 5t OE19 & & 41 fu s s R Bl i 15
FHGIM A, e ICso {54 5.8 pmol/L. AW 5N
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